The widespread use of cranial computed tomography (CT) scanning has resulted in the diagnosis of an increased number of small lesions, many of which are in deep parts of the brain. Positive biopsy of some of these lesions may be difficult and hazardous. Determining the exact location of a small lesion seen only on CT scan is especially challenging when no familiar ventricular or bony landmarks lie near the lesion. The purpose of this report is to present initial experience with a prototype stereotactic system which allows the neurosurgeon to transfer the geometric accuracy inherent in the CT scan image directly to the biopsy procedure, whilst retaining wide flexibility in the choice of skull entry point and pathway through the brain. (b) Operative method After induction of general anaesthesia the head is shaved, partially or fully as necessary, and the base ring is attached by four conically pointed metal screws mounted as adjustable carbon fibre arms. The surgical arc is clamped to the base ring and a blunt probe is brought into contact with the desired entry point on the scalp (fig 1) . The X, Y and Z coordinate of this entry point are then determined by attaching the surgical arc to an identical base ring on a simulator device (fig 2) . The patient is then transferred to the CT scanner couch were a localising frame is attached to the base ring (fig 3) . The exact position and angle of the base ring is not critical, provided it lies on the skull below the level of the lesion. The nine rods spaced around the circumference of the frame produce dots in the CT scan image. The six vertical rods indicate the position of the target in relation to the base ring circumference. The position of the image of each oblique rod in relation to each pair of vertical rods provides points of reference in the depth ("Z") axis (fig 4) .
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USA and RDG Electro Medical Equipment, Croydon, Surrey, UK, was used exclusively in this study.7-'0
Starting with neurosurgical functional specifications, Brown developed a new design using computer graphics techniques. A lucite model of the proposed frame was then made which was tested by scanning it together with various lucite targets. The scan images were then used to determine the locations of the targets which could be approached from any angle with a mean error of 1-8 mm.9 After further extensive design development a metal frame was produced, and clinical trials were begun at the University of Utah.8" 1 A similar system was put into use at the National Hospitals, London, in 1981.
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After the target planes have been scanned, the patient is taken to the operating theatre where a burrhole is made at the previously chosen skull entry point. If it seems more appropriate an alternative skull entry point can be chosen at this stage.
Thomas, Anderson, du Boulay X and Y coordinates are found for all nine localising rods and the target points by placing a transparent 1 mm grid over a large format film copy of the target scan. These values, along with the X, Y and Z coordinates of the skull entry point, are entered into a small programmable printing calculator, Hewlett-Packard 41 C, which is supplied with soft ware as an integral part of the "BRW' system. Four numerical surgical arc settings and a probe depth reading are produced by the calculator, and set by the 
Results
A summary of our initial results is presented in the table. Twenty-four CT-directed neurosurgical procedures have been performed at the time of writing. Eighteen were done for suspected tumour, 14 for the initial diagnosis and four for exclusion of radiation necrosis and histological re-grading of recurrences. Indications for use of this approach included small size of and, or, deep location of lesion, as well as dominant hemisphere site, the need to perform multiple biopsies in a presumably heterogenous Three abscesses in two patients were drained, as was one intracerebral haematoma (figs 13, 14). A pontine lesion, which proved negative for neoplasm and which resolved with drainage and antituberculous chemotherapy, was biopsied via a right frontal approach, without incident (fig 8) . One large craniopharyngioma cyst was drained to relieve ventricular obstruction and hypothalamic compression (fig 15) . A thalamic stimulation electrode was placed in the thalamus of a patient having persistent pain despite thalamotomy performed previously by conventional stereotaxis (fig 16) . Two complications occurred. One patient developed a large haematoma after the stereotaxic procedure, but it is unclear whether the haematoma occurred secondary to the biopsies or from the insertion of a 3 mm fiberoptic endoscope into a cystic portion of the lesion through the stereotactic guide tube. Since most intracranial mass lesions significantly distort the normal brain anatomy, the actual CT scan of the target lesion is the obvious "map" to use in locating the lesion for biopsy, rather than intermediate radiological reference points, like the commissures of the third ventricle.
The "BRW" hardware differs from other CT compatible stereotactic systems in several respects. It was designed de novo as a CT-guided apparatus. The decisions to make the system independent of individual CT scanner calibration, as well as to be insensitive to patient position, have proved to have significant practical advantages. No attachment to the CT scanner or other modification of the CT gantry is needed. Any patient position which suits the patient's physique and the needs of the anaesthetist is satisfactory, provided that all nine localising rods are imaged on the CT section showing the target lesion (fig 4) .
The original computer programs to determine surgical coordinates were designed to run in the CT scanner computer. In view of the wide range of computer hardware and software in use in different scanners this stategy was impractical. Two programmable calculators are now employed, the second serving as a back-up to the first. The program is stored permanently on a magnetic card and when required is loaded into the calculator. In describing this modification of the original system, Brown et all' state that now the "system can be used with any CT scanner that can specify (X, Y) coordinates of a pixel". The scanner, of an earlier CT generation, used in this study did not have this software feature. Therefore, a transparent 1 mm grid with cm. numerals was made and used as an overlay, superimposed on large format film copies of the target scans (one image on a 20 x 25 cm film). Phantom studies showed that target accuracy in the range of 2-3 mm was maintained using this procedure. Therefore, this system can be used in any wide aperture scanner capable of accommodating and imaging the head and surrounding localising rods and able to produce large format film copies. Manual 
